1,3-Dipolar cycloaddition reactions of C-acetyl and C-ethoxycarbonyl nitrileimines with N-allylarylmethanimines by Konwar, Dilip et al.
Indian Journal of Chemistry
Vol. 36B, November 1997, pp. 1050-1052
1,3-Dipolar cycloaddition reactions of
C-acetyl and Cvethoxycarbcnyl
nitrileimines with N-allylarylmethanimines
Dilip Konwar*, Romesh Chandra Boruah &
Jagir Singh Sandhu
Regional Research Laboratory, Jorhat 785006, Assam, India
Received 18 October 1996; revised and accepted 24 July 1997
C-Acetyl and C-ethoxycarbonylnitrileimines 2a-j,
generated in situ from the corresponding hydrazidoyl
bromides l a-j, cycloadd exclusively with -C=N- bond
of N-allylarylmethanimines 3a-j to afford I ,2,4_~2_
triazolines 4a-j in good yields.
The chemistry of 1,3-dipolar cycloaddition
reaction is of great importance to organic chemists
and considerable attentions have been paid towards
indepth studies of their synthetic potentials I.2. In
general, diarylnitrileimines are widely employed
1,3-dipoles for the synthesis of wide-range of
heterocycles involving homo- as well as hetero-
multiple bonds. Further, diphenylnitrileimine is
reported to cycloadd selectively on the -C=C-
bond of acrylonitrile", In addition, the 1,3-dipolar
cycloaddition of diphenylnitrileimine with
butadiene and substituted butadienes involve both
relative reaction rate and preference of the dipoles
which have been a subject of considerable
discussions':'. Despite its remarkable importance,
the chemistry of non-aromatic counterpart of
diarylnitrileimine derived from C-acetyl and
C-ethoxycarbonyl hydrazidoyl halide received
least attention". Here we wish to disclose the
regioselective cycloaddition of C-acetyl and
C-ethoxycarbonylnitrileimines with imine bond of
N-allylarylmethanimines affording 1,2,4_~2-
triazolines.
The N-allylarylmethanimines 3a-j were
prepared from the corresponding aryl aldehydes
and allylamines by a reported procedure". The
nitrileimines 2a-j were generated in situ from the
corresponding hydrazidoyl bromides Ia-j and dry
Et3N in anhydrous benzene. When equimolar


































at room temperature for 12 hr, compound 3a was
formed as yellow solid product. Recrystallisation
of the product from pet -ether (40-600) afforded
yellow needles of 4-allyl-3-carbethoxy-5-( 4-
nitrophenyl)-l-tolyl-l, 2, 4-~2-triazoline 4a in 75%
yield, m.p. ri-c: The IH NMR (60 MHz) spectra
showed a triplet for methyl protons at 8 1.47, a
singlet at 8 2.30 for aromatic methyl protons and a
quartet at 8 4.40 for methylene protons. The allyl
proton signals appeared as multiplet at 85.06-5.93
and the C-5 proton of triazoline as a singlet at 8
5.1. The aromatic proton signals appeared at 8
6.83-7.26. The IR spectra showed characteristic
absorptions at 1735, 1650, 1520 and 1345 em"
correspondingly for ester carbonyl, olefinic double
bond and nitro functional groups. The mass spectra
showed characteristic molecular ion peak at m/z
394_
Similarly, compounds 2b-j reacted with 3b-j to
afford 4b-j in 60-72% yields. All the products
were identified by spectral data and elemental
analyses.
Interestingly, the IH NMR spectra of the
cycloadducts 4a-j were devoid of an azomethine
proton signal near 0 8.2, which showed that
cycloaddition occurred exclusively on the -C=N-
bond of 3a. This was further supported by
appearance of a singlet at 0 5.1 assignable to C-5H
of triazoline 4a. The use of an excess of 1,3-dipole
3a as well as prolong heating of the reaction
mixture even did not lead to the isolation of any
other product 5. The same selectivity of the dipole
NOTES 1051
2a was observed when N-allylfurylmethaneimine
3d, which consists of a potential diene moiety, was
employed for the cycloaddition reaction.
Subsequently, this investigation has provided
exclusive single isomers 4a-j following strict
regiochemical control. The preferential attack of
the 1,3-dipole on the -C=N- bond of 3 could be
attributed to the increase in dipole moment of
-C=N- with respect to -C=C- bond in 4. Further
work on the mechanistic aspects of this
cycloaddition reaction is in progress.
Experimental
All melting points were taken in open capillaries
in a Buchi apparatus and are uncorrected. IH NMR
spectra in CDCl3 were recorded on Varian T-60
60MHz spectrometer (chemical shifts in 0, ppm)
using TMS as internal standard; IR spectra on a
Perkin-Elmer 237B spectrophotometer in KBr
discs and mass spectra on a AEIMS-30
Table I-Characterization data for compounds 4a-j
Compd Yield m.p. Mol. Formula Found % (Calc.) IH NMR (8,ppm)
(%) °C C H N
4a 75 72 C21H22N.O. 63.76 5.50 14.15 1.33-1.60 (3H, t), 2.30 (3H, s), 4.23-4.56
(63.96 5.58 14.21) (2H, q), 5.06-5.94 (5H, m), 5.1 (I H, s),
6.83-7.26 (8H, m)
4b 72 Gummy C21H23N302 72.41 6.50 12.13 1.33-1.57 (3H, t), 2.27 (3H, s), 403-4.40
(72.21 6.59 12.03) (2H, q), 5.04-5.90 (5H, m), 5.15 (IH, s),
6.83-7.17 (9H, m)
4c 60 65 C21H22N302CI 65.79 5.65 10.85 1.33-1.47 (3H, t), 2.28 (3H, s), 4.22-4.45
(65.78 5.74 10.97) (2H, q), 5.05-5.91 (5H, m), 5.05 (IH, s),
6.86-7.16 (8H, m)
4d 67 Gummy C19H21N303 67.25 6.19 12.39 1.33\1.50 (3H, t), 2.30 (3H, s), 4.04-4.40
(67.45 6.35 12.49) (2H, q'), 5.03-5.91 (6H, m), 5.10 (I H, s),
6.37-7.42 (7H, m)
4e 70 Gummy C19H21N302S 64.23 5.92 1'-l.83 1.33-1.60 (3H, t), 2.30 (3H, s), 4.04-4.40
(64.10 5.72 11~3) X2H, q), 5.05-5.91 (5H, m), 5.13 (IH, s),
7\ I0-7.30 (7H, m)
4f 70 Gummy C22H2SN303 69.80 6.49 11.28 1.33-1.55 (3H, t), 2.27 (3H, s), 3.60 (3H,
(69.66 6.59 11.08) s), 4.03-4.41 (2H, q), 5.05-5.92 (5H, m),
5.15 (IH, s), 6.36-7.16 (8H, m)
4g 70 76 C2J:i20N•03 65.85 5.35 15.15 2.01 (3H, s), 2.30 (3H, s), 5.06-5.93
(65.94 5.49 15.38) (5H, m), 5.10 (I H, s), 6.83-7.26 (8H, m)
4h 65 Gummy C2J:i2INP 74.90 6.49 13.00 2.02 (3H, s), 2.30 (3H, s), 5.06-5.93
(75.23 6.58 13.17) (5H, rn), 5.15 (I H, s), 6.82-7.19 (9H, m)
4i 65 Gummy CIBHI9N302 69.85 6.00 13.48 1.95 (3H, s), 2.25 (3H, s), 5.07-5.91
(69.90 6.15 13.59) (5H, m), 5.08 (lH, s), 6.37-7.42 (7H, m)
4j 72 Gummy C2IH2JN)02 72.10 6.45 12.00 2.03 (3H, S), 2.29 (3H, S), 3.64 (3H, S),
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spectrometer.
Preparation of 4-allyl-3-carbetboxy-5-( 4-
nitropbenyl)-l-tolyl-l, 2, 4-~2-tirazoline 4a:
General procedure. To a magnetically stirred
solution of N-allyl-p-nitrophenylmethanimine (3a.
0.760 g, 4 mmoles) and a-bromoethylglyoxalate-
p-tolylhydrazine(l, 19, 4 mmoles) in dry benzene
(25 mL) was added dropwise a solution of dry
Et3N (0.404 g, 4 mmoles) in dry benzene (20 mL).
The addition was completed in 1 hr and thereafter
the reaction mixture was stirred overnight at room
temperature. The precipitated Et3N.HBr was
filtered off and the filtrate washed with water
(2x50 mL) and dried (anhydrous MgS04). The
solution was concentrated under reduced pressure
and chromatographed using benzene-pet. ether
(1: 1) as eluent. The first mov.ing yellow band was
collected. Removal of the solvent under reduced
pressure gave a gummy compound which was
recrystallised from pet. ether (40-600 C) to obtain
4a as yellow needles, yield 1.2g (75%), m.p. 72 0c.
Similarly compounds 4b-j were prepared. The
characterization data of 4a-j are given in Table I.
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